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Urea Toxicity 
Michael Tierney and Dwight Van Genderen* 
In June of 1967, an Iowa cattle feeder 
called a veterinarian to examine his herd 
of thirty 900-pound Angus steers. The 
owner had told the veterinarian that one 
steer had died of an apparent acute bloat, 
and that three other steers of this herd 
were showing similar symptoms. 
Upon arrival at the farm, the veterinar-
ian observed that one of the three steers 
showing symptoms had died, and the two 
other steers were in lateral recumbency. 
These steers showed tonoclonic convul-
sions, grinding of the teeth, abdominal 
pain, frothy salivation, increased respira-
tion and heart rate, profuse sweating and 
marked jugular pulse. Temperature 
ranged from 99· to 100· F. 
Further history of the case revealed to 
the veterinarian that the farmer had been 
mixing ground corn and high urea con-
centrate supplement in the feedlot. Due 
to a mechanical breakdown, a fifty-pound 
bag of high concentrate urea was left in 
the hopper of the feed mixer which was 
accessible to the steers. When the farmer 
returned in one hour with repairs, he 
found the concentrate urea had been al-
most totally consumed by the cattle. He 
noted one steer had died and three others 
were shOWing symptoms. Upon evalua-
tion of the history and symptoms observed 
in these cattle, the veterinarian diagnosed 
an acute urea toxicity. 
Immediate treatment was given to the 
two steers showing clinical signs. This 
treatment consisted of 2-4 quarts of acetic 
acid in the form of vinegar given by way 
of stomach tube. Further treatment con-
sisted of antihistamines IV and antibiotics 
and corticosteroids 1M. 
While these two steers were being 
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treated, another steer started showing 
early signs of an acute toxicity. Upon 
similar treatment this animal made a 
quick and complete recovery. One of the 
first two steers which were treated died 
and the other made a complete recovery 
within 2-3 days. 
Due to the increased use of urea as a 
feed additive for ruminants, the problems 
of urea toxicity are also increasing. Most 
cases of urea toxicity are due to manage-
ment problems. These include inadequate 
mixing of urea in the feed, allowing ani-
mals too eat too much initially before be-
coming accustomed to urea, and feeding 
highly concentrated supplement without 
mixing with grain. 
The toxic dose in animals is variable de-
pending upon whether or not the animal 
is accustomed to eating urea, the fullness 
of the rumen, and the amount of carbohy-
drate in the feed. A dose of 20 gm. per 
100 lb. body weight is usually considered 
to be a toxic dose in most·ruminants not 
accustomed to urea. Cattle which have 
been consuming feeds with a high urea 
supplement can withstand doses up to 
twice the normal toxic dose. . 
Oral administration of urea to a rumi-
nant produces an abrupt increase in both 
the blood urea and ammonia levels. The 
breakdown of urea by rumen microorga-
nisms releases ammonia into the blood 
stream. There seems to be a direct rela-
tionship between the pH of the rumen and 
the amount of ammonia released by these 
microorganisms. At a higher pH more 
urea is hydrolyzed to ammonia. Recent 
research seems to indicate that it is the 
ammonium ion that causes the symptoms 
of urea toxicity. It has also been shown by 
this research that the release of carbamate 
by rumen micro flora action on urea may 
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not be involved in the production of toxic-
ity as has been previously considered. 
Necropsy of animals which have died 
from urea toxicity shows no characteristic 
lesions. There are signs of pulmonary 
edema, congestion, and hemorrhages. Ca-
tarrhal gastroenteritis and bronchitis have 
also been noted in some cases. 
In the diagnosis of urea toxicity empha-
sis must be placed on history and clinical 
signs. In observing acute symptoms of 
toxicity in cattle, the veterinarian should 
consider the possible causes of these symp-
toms. Other conditions showing similar 
symptoms include: organophosphate pois-
oning, cyanide poisoning, acute nitrate 
toxicity, chlorinated hydrocarbon insecti-
cide poisoning, grain engorgement and 
acute encephalitic diseases. In the differ-
entiation of these conditions from urea 
toxicity history is the major factor to take 
into consideration. Research is now being 
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done in an attempt to see if blood work on 
pH, ammonia content, and BUN would 
be helpful in diagnosis of urea toxicity. 
In summary we would conclude that 
treatment of urea toxicity in as short a 
time as possible is absolutely essential. 
The use of acetic acid much more than 90 
minutes after the ingestion of a large 
amount of urea does not appear to have 
much effect. Antihistamines, antibiotics, 
and corticosteroids should be given to pre-
vent any secondary conditions. Again we 
would stress that history seems to be the 
most important factor in diagnosis of urea 
toxicity. 
REFERENCES 
Blood and Henderson. Veterinary Medicine, Williams 
and Wilkins. 1960. 
Garner, R. J., Veterinary Toxicology, Williams and 
Wilkins, 1961. 
Lloyd, W. E., D.V.M., Project report on Urea-Ammonia 
Toxicity in Ruminants, 1967. 
See 
JIM TAPPE 
about 
the NEW insurance plan for: 
Student Chapter A V MA members 
and 
"Complete Personal Protection" 
from 
MG>NY 
MUTUAL OF NEW YORK 
(since 1843) 
405 • 6th Street Ph. 244.0145 
1010 Des Moines Bldg. 
Des Moines, Iowa 50309 
Iowa State University Veterinarian 
